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Abstract
 
This project kit centers around a video called"Wanda the Water Drop." The
 
video is the story of Wanda's trip down the California State Water Project. It is
 
designed to teach second,third, and fourth graders how some water is acquired for
 
local use. Accompanying the video is a coloring book which reviews Wanda's trip.
 
In the coloring book is a place for the students to write sentences about each picture.
 
Included in the kit is a teacher's guide with the procedures for ten lessons on
 
water education. The lessons include a pretest, posttest, and review lesson. There
 
are also lessons on map skills, the water cycle, water uses, water treatment,
 
conservation,and reservoirs. The lessons are multicurricular with lessons in science,
 
social studies, reading, math, art, performing arts, and writing. Also included are
 
blackline masters so teachers can reproduce the pretest, posttest, maps,and other
 
exercises.
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 ; Introduction
 
Very little research has been donein the area ofwater education. Since water
 
is one ofthe world's most precious resources,however,it is a subject worthy ofstudy.
 
The amount of water on the earth has not changed over time,but as the population
 
of the world increases, the percent of water that is usable is becoming more
 
important.
 
The San Bernardino area, like many other areas in the world, must import
 
part ofits watersupplyfrom other areas. This is a costly process and can sometimes
 
be threatened by drought or some other natural disaster.
 
Since water is such an importantcommodity and we cannotlive without it,we
 
must use the water we have as wisely as possible. That is where water education
 
comes in. Every individual's actions have the potential to affect the world. This is
 
especially true in the area of water usage. If each citizen wastes a gallon of water
 
here or two gallons of water there, it really starts to add up.
 
Through education, children can come to appreciate water and realize that
 
there is more to water thanjust turning on the faucet. Educating children is the first
 
step in changing public attitudes, and changing public attitudes is the first step in
 
assuring that the Earth of the future will still be a place where we will want to live.
 
Review of Literature
 
Water may be the most precious resource the Earth gives to humankind
 
(Riviere,1989). Without water life,would cease to exist. It is the one substance that
 
seems to separate our planet from the rest of the Universe. Less than one percent
 
ofthe world's water is available for human use. Thatis about9,000 cubic kilometers.
 
Thisis enough water to sustain 20billion people(Riviere,1989). Presently,there are
 
over 5 billion people in the world.
 
It would seem that there is more than enough water for everyone. But the
 
trouble is not the amountof available water but the distribution ofthat water. Rain
 
forests are drenched with water while deserts such as those in the Southwestern
 
United States receive less than ten inches of rainfall a year (Chiras, 1991).
 
The uneven distribution ofwater hasled to the building ofhuge water delivery
 
systems such as the California State Water Project. Students in Southern California
 
should know that part of their water comes from this source. In California, 75
 
percentofthe available water originates north ofSacramento while 75 percentofthe
 
water is used south ofSacramento. The California water distribution systems move
 
60 percent of the state's total water requirements(Water Education Foundation,
 
1989). This makes water available to Californians where and when it is needed. But
 
this will not always be the case.
 
Agriculture uses85 percentofCalifornia's water(Griffone,1991). Worldwide,
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85 percent of the water is used for livestock and to grow crops. The amount of
 
irrigated land worldwide will double between 1975 and the year 2000(Chiras,1991).
 
This will further increase the percentage of water used to grow crops. Water
 
demands are expected to exceed available water by the year 2000. Half of the
 
United States will be affected by this deficit.
 
The affects of water deficits have recently hit home for many Southern
 
Californians as mandatory water-use reductions have goneinto effect. As California's
 
population continues to increase, mandatory reductions may become common place
 
even after the drought ends.
 
Through water education, students can be taught to use water more wisely.
 
Students must be made to understand that everyone has to do their part. All people
 
must conserve water. Life on earth will be more precarious in the year 2000 unless
 
world trendsare altered(Barney,1980). Through environmentaleducation programs,
 
children's knowledge can be expanded while at the same time their awareness is
 
increased and their attitudes about the environment are changed. It is imperative
 
that a new world attitude or ethic be initiated. This can be done through more
 
conservation education(Leopold,1966).
 
Children are the key to the future. When their attitudes are changed, this
 
affects the attitudesoftheirfamilies and their future children. Thus,water education
 
is not a choice, it is an unavoidable necessity.
 
Goals and Objectives
 
The goal ofthis project was to produce a usable water education program for
 
second,third, and fourth grade students. It was intended to be multicurricular with
 
a variety of activities to maintain the students' interest. The program goal was to
 
increase childrens' knowledge of water, where it comes from, how it is treated, its
 
different forms and phases,and how to use it wisely.
 
Another goal of this project was to produce a video and coloring book which
 
would show children how water is brought to Southern California via the California
 
State Water Project. These materials would be used in conjunction with the water
 
lessons to give students a good basic knowledge of water.
 
Design
 
This projeet evolved from a flannel board story I wrote. The flannel board
 
story was presented to the San Bernardino Valley Municipal Water District Board.
 
The Water District became interested in using the story as part of their local water
 
education. Its use was not practical, however, since two people were required to
 
perform the flannel board story. Toremedy this,I changed some ofthe pictures and
 
recolored all ofthe drawings. Then,with the help ofthe AudioA^isual Department
 
at California State University,San Bernardino,the story was made into a video.
 
To reinforce the information on the video, I designed a coloring and writing
 
book. The coloring and writing book has sixteen pages of drawings. Each page has
 
a drawing,a title at the top, and a box at the bottom in which the student can write
 
a sentence about the picture.
 
To accompany the video and coloring book, I wrote a water education
 
program for second,third,and fourth grades. The program consisted often lessons.
 
In Lesson One, the students take a pretest to determine what they already know
 
about water. Then they watch and discuss the video"Wanda the Water Drop."
 
In LessonTwo,thestudents begin byreviewinginformationfrom Lesson One.
 
They also learn more facts about the source of their local water. The students then
 
do a map activity where they label the different parts of the California State Water
 
Project. Lastly, the students do a vocabulary word search. Included in the kit is a
 
6 
California map blackline master to make a transparency,a vocabulary word search,
 
and the California map work sheet for teachers to duplicate.
 
In LessonThree,the students listen to a guided imagerystory,then discuss the
 
stoiy. Next, they illustrate the different parts of the story in a circle drawn on
 
construction paper. When the pictures are finished, the teacher tells the students
 
that they have just drawn a picture of the water cycle. The teacher explains what
 
evaporation, condensation, and precipitation are and has the students label their
 
pictures.
 
In Lesson Four,the students first review the water cycle by doing a water cycle
 
work sheet. Next,they discuss the three phases ofwater. Then,in small groups,the
 
students brain storm water uses. These are listed on the board. To finish up this
 
lesson, the students in small groups make murals of water uses. Included in this
 
lesson is a water(^cle work sheet the teacher can duplicate.
 
In Lesson Five, the students learn about power plants and pumping plants.
 
They doa worksheeton pumping plants and power plants. To demonstrate how the
 
water wheels in a pumping plant and power plant work, the stuedents make
 
pinwheels. Included in the kit is a pattern of a pinwheel, and the power plant and
 
pumping plant work sheet.
 
In Lesson Six,the students leam about water treatment. First, they discuss
 
why water is treated. Then,the students do the water treatment exercise. Lastly,the
 
students write stories about the life ofa water drop. Included in the kit is a copy of
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the water treatment blackline master to make a transparency, the water treatment
 
exercise, and the water drop writing paper for teachers to duplicate.
 
In Lesson Seven,the students leam about water conservation. The students
 
first review the five steps in water treatment. The students next discuss the
 
importance ofwater conservation. To help practice water conservation,the students
 
then make posters with water conservation slogans to take home. The students end
 
this lesson by taking home the "Water Use Survey" and the "Ways to Save Water"
 
handout. Included in the kit are copies ofthe"Water Use Survey"and the"Ways to
 
Save Water" handouts for teachers to duplicate.
 
In Lesson Eight, the students learn about reservoirs. First, they do a work
 
sheet of math word problems. Then,they discuss the different uses of reservoirs.
 
Next,the teacher tells the students some of the history ofSilverwood Lake. Lastly,
 
the students illustrate pictures of people using Silverwood Lake and paste them to
 
a large map ofthe lake. Included are the math exercisefor teachers to duplicate and
 
a copy of a map of Silverwood Lake which teachers enlarge for the art activity.
 
In Lesson Nine,the students review everything they have learned. They then
 
do a vocabulary crossword puzzle. The crossword puzzle is included for teachers to
 
duplicate.
 
In Lesson Ten, the students take the posttest. The students will finish the
 
program by writing water poems.
 
Each lesson includes a list ofthe materials needed,a list ofthings that should
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be donein advance ofthe lesson,a vocabulary list with definitions,and the procedure
 
for each lesson.
 
Also included in the program are a list of student learning objectives, a
 
correlation of the program with the California Science Framework (1990^ and
 
California Historv-Social Science Framework fl988>. and a list of children's books
 
that will reinforce the concepts taughtin this program. In addition,related activities
 
from Project WILD.Project WILD Aquatic,and Project Learning Tree are listed.
 
Water,Our Most Precious Resource
 
An Environmental Education Curriculum Guide
 
(Grades Two,TTiree,and Fom*)
 
Teacher Guide Introduction
 
With the population ofthe world increasing daily,the amount ofusable water
 
available to each person is decreasing. Thus, we must use the water we have as
 
wisely as possible. Through education, children can be taught to conserve their
 
natural resources. This will help to insure that the Earth of the future will still be a
 
place where we would want to live.
 
This program isfor second,third,and fourth grade students. It is designed to
 
give students a general knowledge ofwater and to teach them that water is a valuable
 
resource that must be used wisely.
 
The program consists of an eleven-minute video and the procedures and
 
exercises for ten multicurricular lessons on water. Also included is a coloring and
 
writing book,for optional use,to reinforce the concepts presented in the video.
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Program Learning Objectives
 
Students will map where their local water comes from.
 
Students will describe the many uses of reservoirs.
 
Students will describe how their local water is transported down the
 
California State Water Project.
 
Students will describe the different phases in the water cycle.
 
Students will list ideas on why it is important to conserve water.
 
Students will identify ways to conserve water.
 
Students will initiate water saving practices at home.
 
Students will identify places in their school where water is wasted.
 
Students will educate fellow students about water conservation practices.
 
Students will determine how their drinking water is purified before it reaches
 
their homes.
 
Students will describe the different forms in which water can be found.
 
Student will describe the differences between power plants and pumping
 
plants.
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Gorrelation ofProgram with the California Science Framework(1990)
 
Discipline Section Question(Themes)
 
Physical Science B. Reactions& 2. What controls how
 
Interactions substances change?(Patterns
 
of Change,Energy)
 
C. 	 Force & Motion 1. What is motion? What are
 
some basic kinds of motion?
 
How is motion described?
 
(Patterns of Change,Systems
 
& Interactions)
 
2. 	 What is force? What are the
 
characteristics of forces?
 
What is the relationship of
 
force to motion?
 
(Systems& Interactions)
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Correlation ofProgram with the California Science Framework(continued)
 
Discipline Section	 Question(Themes)
 
Physical Science D. Energy: Sources& 1. What is energy and what are
 
Transformations its characteristics?
 
(Energy,Systems&
 
Interactions, Patterns of
 
Change)
 
2. 	What do we do with energy?
 
What changes occur as we
 
use it?
 
(Energy,Systems&
 
Interactions)
 
P. 	 Ener^:Electricity 1. What are they like,& what
 
& Magnetism are their basic properties?
 
How do they interact?
 
(Systems& Interactions,
 
Energy)
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Correlation ofPro^am with the California Science Framework(Continued)
 
Discipline Section Question(Themes)
 
Earth Sciences B. Geology& 4. What are the responsibilities
 
Natural Resources of humans toward natural
 
resources?
 
(Ener©',Systems &
 
Interactions)
 
1. 	 What is the water cycle?
 
How does the water cycle
 
affect the climate, weather,
 
and life on the earth? How
 
does water affect surface
 
features of the land and the
 
ocean floor?
 
(Systems& Interactions,
 
Patterns of Change)
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Correlation ofProgram with the California Science Framework(Continued)
 
Discipline Section	 Question(Themes)
 
D. 	Meteorology 1. What are the physical bases
 
of the earth's climate and
 
i weather?
 
(Patterns of Change,Systems
 
of Interaction)
 
Life Sciences A. Living Things 4. 	How do humans interact with
 
living things?
 
(Systems & Interactions)
 
C. 	 Ecosystems 1. What are ecosystems, and
 
how do organisms interact in
 
ecosystems?
 
(Scale & Structure, Systems
 
& Interactions, Patterns of
 
Change)
 
4. 	What are the responsibilities
 
of humans toward
 
ecosystems?
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Correlation ofProgram\wththe California History-SocialScienceFramework(1988)
 
Goals Curriculum Strands Essential Learnings
 
Knowledge& Geographic 1. Develop an awareness of place.
 
Cultural Literacy
 
Understanding
 
2. 	Develop locational skills &
 
understanding.
 
3. 	 Understand human&
 
environmental interaction.
 
Economic Literacy 1. 	 Understand the basic economic
 
problems confronting all societies.
 
Skill Attainment Participation Skills 1. Develop personal skills.
 
& Social
 
Participation
 
2. 	Develop group interaction skills.
 
Critical Thinking 1. Solve problems& draw
 
Skills conclusions.
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Correlation with the California History-Social Science Framework(Continued)
 
Basic Study Skills 1. Acquire information
 
2. 	 Read & interpret maps
 
3. 	Organize & express ideas clearly
 
in writing & in speech.
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Lesson 1:The California State Water Project
 
Materials:
 
• Pretest
 
• Video"Wanda the Water Drop"
 
• Video player
 
Advanced Preparation:
 
• Make a copy of the pretest for each child.
 
• Preview the video.
 
• Set up the video player.
 
Vocabulary:
 
• aqueduct: a large canal or channel used to transport great amounts of water.
 
• chlorination: when small amounts ofchlorine gas or liquid are added to water to
 
kill any bacteria or microorganisms.
 
• dam:any wall or framework used to obstruct a current of water.
 
• distribution^tem:the system ofpipelines in which water is distributed to houses
 
and buildings.
 
• earth: soilj areas of land.
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• electricity: energy produced by a generator, which can produce light, heat, and
 
make machines run.
 
• energy: the ability to work or usable power.
 
• filtration: the process by which impurities are removed from water when it is
 
passed through sand, gravel, and charcoal.
 
• groimdwater: water that is found underground in porous rock.
 
• hydroelectric: having to do with the production of electricity through the use of
 
water power.
 
• lake: an inland body of fresh water surrounded by land and formed by the
 
drainage of a river or stream.
 
• organism: any living thing.
 
• pipeline: a line of pipes with pumps and control devices used to take water from
 
one place to another.
 
• power plant: a building containing all the equipment needed for generating
 
power, especially electric power.
 
• pumping plant:a facility where water is pushed from alower elevation to a higher
 
elevation with the use of an electrically powered water wheel.
 
• reservoir: a human-made lake where water is collected and stored for later use.
 
• river: a natural stream of water, larger than a creek, which empties into a lake
 
or ocean.
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• spreading pond: a large earthen pool that is filled with water; the water is then
 
allowed to filter into the ground to add to the underground water supply.
 
• turbine: an engine or motor fitted with scooplike buckets that are driven around
 
by the pressure of water or steam.
 
• watermaster: a person or a group of people appointed by the court to monitor
 
the use of water in a determined geographic area. They insure that court
 
approved water agreements are followed.
 
• 	well: a hole made in the earth to reach underground water.
 
Procedures:
 
A-	Administer the pretest
 
•	 Tell students that over the next two weeks they will be learning all about
 
water. They will be studying how water gets to their homes,the water cycle,
 
and ways to conserve water.
 
•	 Explain to the students that before they start the lessons that they will be
 
taking a pretest to determine whatthey already know about water. Tell the
 
students that it is all right if they do not know some of the answers because
 
they will be learning them later in the program.
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•	 Distribute the pretest to each student.
 
•	 Read the directions together. Then read each question allowing the students
 
plenty of time to circle their answers.
 
•	 Collect the pretests. Correct them later using the answer key. Retain them
 
for comparison with the student's posttests.
 
B. 	Introduce and show the"Wanda the Water Drop"video
 
•	 Tell the students that they will be seeing a video about"Wanda the Water
 
Drop." In the video Wanda will be taking a trip down the California State
 
Water Project.
 
•	 Ask the students whatthey think the California State WaterProject is. (The
 
California State Water Project is a series ofaqueducts that bring waterfrom
 
Northern California down to Southern California. Included in the project
 
are reservoirs which are used to store water, power plants, and pumping
 
plants.)
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•	 Tell the students to watch the video to see what happens to Wanda on her
 
trip down from Northern California.
 
•	 Show the video.
 
C. 	Discuss the video
 
1. 	 What happens to Wanda first? (She falls into Lake Oroville.)
 
2. 	What is it called when rain or snow fall to earth? (This is called
 
precipitation.)
 
3. 	What human-made structure is used to form some lakes? (This is called a
 
dam.)
 
4. 	Once Wanda leaves Lake Oroville where does she go? (She flows into the
 
Feather River.)
 
5. 	What is a delta? (It is a triangular shaped tract of land at the mouth of a
 
river.)
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6. 	When Wanda lets go ofthe bird what does she fall into? (She falls into the
 
aqueduct.)
 
7. 	Whatare the buildings along the aqueduct called that movethe water uphill?
 
(These buildings are called pumping plants.)
 
8. 	As Wandaflows across the desert,what happens to some of her water drop
 
friends? (They evaporate and turn into water vapor.)
 
9. 	Whathappensto Wandawhen sheleaves Silverwood Lake? (She goes down
 
the San Bernardino Tunnel and through the Devil Canyon Power Plant.)
 
10. What does the water do inside the power plant? (The water spins the
 
turbine to generate electricity.)
 
IL What happens to Wanda in the Linden Spreading Pond? (The water that
 
pours into the pond above her pushes her right down into the ground.)
 
12, How was Wanda cleaned after her long trip? (Asshe filters into the ground
 
she is cleaned.)
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13. How is Wally cleaned? (Hegoes through a water treatment plant. First, he
 
is squeezed through filtering material. Then chlorine is added to kill any
 
remaining organisms. Note: In reality it is chlorine gas that is added to
 
water in most cases, not liquid chlorine.)
 
14. Where does Wanda go next? (She goes into a waterpipe that takes her to
 
the Watermaster's house.)
 
15. 	What is the last thing that happens to Wanda? (The Watermaster's son
 
drinks her.)
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Lesson 1:Pretest Answer Key 
Directions: Circle "Yes" or "No"to answer each question. 
1. Is it all right to waste water? Yes No 
2. Can water be cleaned when it filters through the 
ground? 
Yes No 
3. Could the water you had to drink this morning have 
come from far, far away? 
Yes No 
4. Could the water you used today to take a shower have 
once been used by a dinosaur to take a bath? 
Yes No 
5. Is it true that someday we may not have enough water 
for all our needs? 
(Yes No 
6. Are chemicals like chlorine added to water to kill 
bacteria and disease germs? 
Yes No 
25 
7. 	Can people build very long canals to bring water to 

places that do not have enough water?
 
8. 	Do all living things need water? 

9. 	Can water sometimes have things in it that are so small 

that we can not see them?
 
10. Can the form of water be changed from a liquid to a 

solid or a gas?
 
(Yes ^  No
 
( Yes J No
 
(Yes) No
 
^YesJ No
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Lesson 2: Mapping Wanda's Trip
 
Materials:
 
"California State Water Project Map:Transparency A"blackline master
 
"California State Water Project Map:Transparency B"blackline master
 
"California State Water Project Map"for each student
 
Two transparencies
 
Overhead projector
 
Vocabulary Word Search exercise
 
Advanced Preparation:
 
• Set up the overhead projector.
 
• Make copies of the "California State Water Project Map"for each student.
 
• Make copies of the "Vocabulary Word Search" exercise for each student.
 
• Using the blackline masters make "Transparency A"and'Transparency B."
 
Vocabulary:
 
• aqueduct: a large canal or channel used to transport great amounts of water.
 
• lake: an inland body of fresh water surrounded by land and formed by the
 
drainage ofa river.
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• power plant: a building containing all the equipment needed for generating
 
power,especially electric power.
 
• pumping plant:a facility where water is pushed from alower elevation to a higher
 
elevation with the use of an electrically powered water wheel.
 
•	reservoir: a human-made lake where water is collected and stored for later use.
 
•	river: a natural stream of water,larger than a creek, which empties into a lake
 
or ocean.
 
Procedures:
 
A-	Discuss where local water comes from
 
•	 Remind the students that in the video, "Wanda the Water Drop," they
 
learned one way water is brought from Northern California to Southern
 
California. In the video Wanda traveled down the California State Water
 
Project.
 
♦	 Tell the students that of all the water that is available to Californians,75% 
comes from above Sacramento. But 75% of all the water used by 
Californians is used below Sacramento. So the California State Water 
Project was built to bring the water to where it was needed. The California 
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State Water Project delivers more than four million acre feet of water each
 
year. An acre foot is equal to 326,000 gallons of water. An acre foot of
 
water would cover a football field with water one foot deep, (optional)
 
Multiply four million by 326,000 on the board to show the students how
 
many gallons of water are in one acre foot.
 
•	 In the San Bernardino area about 10% ofthe water supply comesfrom the
 
state water project.
 
•	 The other 90% of the water used locally comes from wells that pump
 
groundwater up to the surface. Like Wanda, the water is then piped to
 
people's houses.
 
B. 	Conduct map activity
 
•	 BqDlain to the students that they will now be doing a map activity in which
 
they will be mapping the California State Water Project.
 
•	 Distribute the student maps.
 
•	 Show the "California State Water Project Map:Transparency A."
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•	 Point out Lake Oroville, the Feather River, the Sacramento River, the
 
Sacramento-San Joaquin Delta,the Tehachapi Mountains, and Silverwood
 
•	 Have the students label each of these things on their maps as they are
 
pointed out.
 
•	 Puton Transparency B. Point outSacramento,the California Aqueduct,the
 
Pearblosssom Pumping Plant, and the Devil Canyon Power Plant,
 
•	 Again, have the students label each item as it is pointed out.
 
•	 Have students note that the circles stand for pumping plants. Ask the
 
students why the pumping plants are located so close to the Tehachapi
 
Mountains. (A lot of energy is required to move the water up large
 
elevation gains. There is a very large elevation gain in this area.)
 
•	 Point out to the students that the water from Lake Oroville travels about
 
three quarters of the length of California.
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•	 Explain to the students that the biggest reason 75% of the available water
 
in California is used below Sacramento is because that is where the farms
 
are located. About 40% of the water in the State Water Project goes to
 
agriculture.
 
•	 Have students keep their maps to refer to later.
 
C. 	Conduct the"Vocabulary Word Search"exercise
 
•	 Distribute a copy ofthe"Vocabulary Word Search"exercise to each student.
 
•	 Have students complete the word search.
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Lesson 2: California State Water Project Map Key
 
Sacramento
 
\ River
 
Lake Oroville
 
Map Key
 
Feather
 
River Mountains
 
• Pumpint Plant

*Sacramento
 
^ Power Plant
San Joaquin
 
I Delta
 
California
 
Aqueduct
 
Tehachapi
 
Mountains
 
Pearblossom
 
Pumping Plant
 
Siiverwood Lake
 
Devil Canyon
 
Power Plant
 
Lake Perns
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Lesson 2: Vocabulary Word Search
 
Name:
 
w
 
W Rjv
 
B A OWN
T u f k
 
M X
S A F M o L C I? D IL R
 
O U L Y D R Ea /e\c
 
J D G E L P I
 N A
 
^L
M A F K X M V
 
P M W M I B E
 
S V 2. R E E R F\H/N G
 
E R MA T E M S
 
LTV M X U N O J
 N B
 
X p r
B D R H jCt H A MAP I .  
O Q A U W V A I c"E G r
K M
 
P J R N
 D R N T R V W Z
 
Q WH4 K M wIyJ E F R U
 
F D^A Q U E D V C"^M Y
 
gfttfiSSiSStiSUL;' 
ter. dr. 
idfaapir^Watenha s: 
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Lesson 3:The Water Cyde
 
Materials:
 
• Taped water sounds(optional)
 
• Tape recorder(optional)
 
• A copy of the guided imagery story
 
• A 12X 18 sheet of white construction paper for each child
 
Advanced Preparation:
 
• Prepare a tape of water sounds,(optional)
 
• Set up the tape recorder,(optional)
 
• Read the guided imagery story.
 
• On the 12x 18 papers, draw a circle the size of the page,(optional)
 
Vocabulary:
 
• condensation: water that has changed from a vapor back to a liquid.
 
• earth: soil, areas ofland.
 
• evaporation:the process by which water that is heated changesfrom a liquid to
 
a gas.
 
• groundwater: water that is found underground in porous rock.
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•	 lake: an inland body of fresh water surrounded by land and formed by the
 
drainage of a river.
 
• precipitation: water that falls to the earth as hail, mist, sleet, snow or rain.
 
• ocean:a great body of salt water.
 
•	 river: a natural stream of water,larger than a creek, which empties into a lake
 
or ocean.
 
•	 water: a colorless liquid found in rivers,lakes, and oceans; it can also be found
 
naturally as a solid (ice)and a gas(water vapor).
 
•	 water cycle: the natural cycle water goes through: evaporation from lakes and
 
oceans,condensation into clouds, precipitation as rain or snow,and falling back
 
to the earth to eventually flow back to the ocean.
 
•	 water drop: a very small amount of water.
 
Procedures:
 
A. 	Prepare students for the guided imagery lesson
 
•	 Have students take everything off their desks.
 
•	 Tell them to sit in a comfortable position.
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•	 Tell the students that you will be reading a guided imagery lesson. During
 
the story they should sit with their eyes closed and try to visualize what is
 
being said.
 
•	 Have the students try to imagine how things would feel and smell. What
 
color would they be? What sounds would they hear?
 
B. 	Read the guided imagery story
 
•	 Read the guided imagery story slowly to allow the students time to visualize
 
the different parts of the story.
 
•	 Read the Story aloud.
 
•	 When the story is finished, have the children continue sitting with their eyes
 
closed for one or two minutes. During this time the students should review
 
what they imagined.
 
•	 Have the students quietly open their eyes.
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C. Discuss the experience asking the following questions
 
. • Were you able to imagine the places in the story? 
• ^^^ich place was your favorite? 
• Were you able to imagine sounds and smells? 
What happened to the water drop first? 
• What happened next to the water drop? 
What happened after the water drop became part of the cloud? 
Where did the water drop end up? 
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D. 	Do the art project
 
•	 Distribute the white construction paper.
 
•	 If it is not already done, have the students draw their circles. The circles
 
must be as big as possible.
 
•	 Have the students divide their paper into four quarters using a crayon.
 
•	 Have the students number the sections from one to four.
 
•	 In section one have the students draw what happened first. (The water
 
drop turned into water vapor.)
 
•	 In section two have the students draw the second thing that happened (The
 
water drop became part ofthe cloud.)
 
•	 In section three have the students draw the next thing that happened (The
 
water drop falls back to earth.)
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•	 In the last section have the students draw what happens to the water drop
 
once it gets back on earth. (It runs off and becomes part of a stream and
 
then a river.)
 
E. 	Label tiie pictures
 
•	 When the students are finished, explain to them that what they have just
 
drawn is a picture of the water c^cle.
 
•	 Explain to the students that when water changes from a liquid (a water
 
drop)to a gas(water vapor)this process is called evaporation. Explain that
 
water can evaporatefrom anywhere. Butthe majority ofit evaporatesfrom
 
the oceans because they hold the greatest amount of water. Have the
 
students label the first picture evaporation.
 
•	 Explain to the students that when water changesfrom a gas back to a liquid
 
the process is called condensation. This occurs when the air cools and can
 
no longer hold the water as water vapor. Have the students label the
 
second picture condensation.
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• Explain to the students that when water drops back to the earth as snow, 
hail,sleet,or rain,this is called precipitation. When the water drops gettoo 
heavy for the air to hold them they fall back to the earth. Have the 
students label the third picture precipitation. 
• Explain to the students that after the rain falls back to earth it eventually 
flows back to the ocean. In its trip back to the ocean it might get drunk by 
an animal,be absorbed by a tree,or filter into the ground and become part 
of the groundwater. But it always seems to find its way back to the ocean 
to become part of the water cycle again. 
• Explain to the students thatwe have the same amountofwater on the earth 
now as we did millions of years ago. The same water just keeps getting 
used over and over again. 
40 
Lesson 3: Guided Imagery Story
 
Imagine you are a water drop... It is a very warm day... You are on the surface
 
of the ocean under a wide blue sky... There is a cool breeze, but you can still feel
 
the heat of the sun beating down on you... You can hear the gentle lapping of the
 
water as it is stirred by the breeze. There is a gull crying as it circles overhead...
 
Suddenly, you notice that you are feeling different. You no longer feel the other
 
water drops brushing against you... You feel yourself go floating into the air. You
 
are nolonger a water drop. You are now water vapor... Higher and higher you float
 
into the air... You feel so light... As you climb higher and higher you feel as if you're
 
soaring to the sun... You notice as you look down that you are no longer above the
 
ocean... The gentle breeze has pushed you over the land... You can just make out
 
a forest of pine trees far, far below... You continue to sail higher into the sky but
 
you notice that the earth below seems to be getting closer instead offarther away...
 
You realize that the wind is pushing you over a mountain... As you go higher and
 
higher you notice that the air around you is getting cooler... You look up and see
 
some puffy white clouds... You seem to be floating right toward them... As you get
 
closer to the clouds you feel the air continue to get cooler and cooler... Thenjust as
 
you feel you could reach out and touch the clouds, you feel yourself changing again
 
and you realize that you have changed back into a water droplet... You are now part
 
of one of those fluffy white clouds... But,as time passes you notice that the clouds
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have changed to a dark grey... Everywhere you look there are more water dropsjust
 
like yourself... You feel yourself getting fatter as more water drops join you... The
 
air is so crowded with water drops that you are sure not one more water drop would
 
fit... Then,just when it seems like the air can no longer hold you, you feel yourself
 
falling. You fall so fast that everything is a blur. Down,down you go... Just when
 
you think that you'll never stop falling, you splash onto some pine needles on the
 
forest floor... You try to look up to see where you are but you're still moving... You
 
have joined other water drops and you are flowing together down a small hill... As
 
you go down the incline you are joined by more and more water drops... Very soon
 
there are so many water drops flowing together that you have formed a small
 
stream... As you flow along you notice your stream is being joined by other little
 
streams of water... You no longer seem to be going down a hill but you are still
 
moving down... As the ground flattens out and you are joined by still more water,
 
you seem to slow down... You have now slowed down enough to see the trees
 
hanging over you and ever so often a timid animal coming to the edge of the river
 
to drink... Every once in awhile you can feel a fish slip by you... As the river grows
 
in size it just seems to kind of crawl along... You go under big bridges and even
 
sometimes see buildings in the distance... Finally, after what seems like a very long
 
journey you pour back into the sea to begin yourjourney again.
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Lesson 4: Water Phases and Water Uses
 
Materials:
 
•	 "The Water Cyde"exerdse
 
•	 Old magazines with pictures of water being used or where water use can be
 
inferred (i.e., plants, making food, manufacturing)
 
•	 Writing paper
 
•	 A piece of tag board for every three students in your class (i.e., ten pieces for
 
thirty students)
 
•	 Scissors
 
•	 Glue
 
Advanced Preparation:
 
•	 Make one copy of the "The Water Cyde"exercise for each student.
 
Vocabulary:
 
•	 condensation: water that has changed from a gas back to a liquid.
 
•	 evaporation: the process by which water that is heated changesfrom a liquid to
 
a gas.
 
•	 groundwater: water that is found underground in porous rock.
 
•	 ice:the solid phase of water.
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•	 liquid:fluid or capable of flowing; not solid or fixed.
 
•	 precipitation: water that falls to the earth as hail, mist, sleet, snow,or rain.
 
•	 water vapor: the gas phase of water.
 
Procedures:
 
A. 	Review the water cycle
 
•	 Ask the students what the different parts of the water cycle are.
 
•	 Remind the students that when water changesfrom a liquid to a gas this is
 
called evaporation. This happenswhen the water is heated up bysomething
 
like the sun. When water cools and turns back to a liquid, this is called
 
condensation. As air rises it cools and that is when the water vapor turns
 
back to water drops. When water returns to earth in the form of rain,
 
snow,sleet, or hail this is called precipitation.
 
•	 Remind the students that in the video Wanda filtered into the ground and
 
for awhile she became part of the groundwater.
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•	 Explain that the groundwater is part ofthe water cycle. It is a way that the
 
earth stores water. The water can be pulled out of the ground through a
 
well or by plants absorbing it through their roots.
 
B. 	Do the exercise'The Water Ciycle"
 
•	 Distribute a copy of"The Water Cycle" exercise to each student.
 
•	 Write the words condensation,evaporation,precipitation,and groundwater
 
on the board.
 
•	 Have students label each part of the water cycle.
 
•	 Walk around and help students as necessary.
 
•	 Also, have the students label the groundwater.
 
Correct the exercise with the class.
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C. 	Discuss Water Phases
 
•	 Tell the children that in the guided imagery story, the water had three
 
forms.
 
•	 Have the students name the forms, (solid, liquid, gas).
 
•	 Explain to the students that water is the only substance on earth that is
 
found naturally in all three forms.
 
•	 Ask the students to give you examples of each form of water in nature,
 
(solid- glaciers, snow; liquid - lakes, streams, rain, and oceans; gas - water
 
vapor is in the air all around us).
 
•	 Tell the students that these different forms of water are called the phases
 
of water.
 
•	 Explain to the students that they will now be discussing how water is used.
 
•	 Remind them that we use all the different phases of water.
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D. 	Conduct the water use activily
 
•	 Break the students into groups of three or four.
 
•	 Distribute a piece of writing paper to each group.
 
•	 Have each group ofstudents write down all the ways they can think ofthat
 
water is used. Give them five minutes.
 
•	 Have a spokesperson from each group read off their list. Write the ideas
 
on the board as they are read.
 
•	 When all the students have had a turn, go back over the list together.
 
Discuss each item. Eliminate those that are not appropriate. Add
 
important items that they have missed.
 
E. 	Conduct the art activity
 
•	 Distribute a piece oftag board,several magazines,glue,and scissors to each
 
group.
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•	 Tell the students to search the magazinesfor pictures thatshow water uses.
 
The students can include pictures where water use can be inferred.
 
•	 Explain thatthey should cutthe pictures outand glue them to the tag board
 
toform a mural. (Note:Ifit is not possible to get magazines,have students
 
draw pictures of the different ways water is used, cut these out, and glue
 
them to the tag board.)
 
•	 Have a student from each group share the group's mural with the rest of
 
the class.
 
•	 Display the murals.
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Lesson 5: Power Plants and Pumping Stations
 
Materials:
 
18 inch piece of dowel for each student(1/4 inch in diameter)
 
One tack or small nail for each student
 
One pinwheel pattern for each student duplicated onto white construction paper
 
Squirt guns(optional)
 
Laminated 9x 12 piece of tag board
 
Tub of water
 
"How Power and Pumping Plants Work" exercise for each student
 
One duplicating master
 
Advanced Preparation:
 
• Make a duplicating master from the pinwheel pattern.
 
• Duplicate the pinwheel pattern onto 9x 12 pieces of construction paper.
 
• Make a pinwheel from laminated tag board.
 
• Make copies of the"How Power and Pumping Plants Work" exercise for each
 
student.
 
  
 
 
 
 
 
 
 
50 
Vocabulary:
 
•	 electricity: energy produced by a generator, which can produce light, heat,and
 
make machines run.
 
•	 energy: the ability to work or usable power.
 
•	 generator: a device for converting mechanical energy into electrical energy.
 
•	 hydroelectric: having to do with the production of electricity through the use of
 
water power.
 
•	 penstock: an above ground pipe that goes up hill from a pumping station or
 
down hill to a power plant.
 
•	 pipeline:a line of pipes with pumpsand control devices used to take waterfrom
 
one place to another.
 
•	 power plant: a building containing all the equipment needed for generating
 
power,especially electric power.
 
•	 pumping plant: a facility where water is pushed from a lower elevation to a
 
higher elevation with the use of an electrically powered water wheel.
 
•	 turbine:an engine or motor fitted with scooplike buckets that are driven around
 
I
 
by the pressure of water or steam.
 
  
 
51 
Procedures:
 
A. 	Discuss Pumping Plants
 
•	 Explain to the students that because water can notflow uphill naturally the
 
California State WaterProject must have a wayto move waterfrom alower
 
elevation to a higher elevation.
 
•	 Have the students imagine that they are on their bicycles at the top ofa hill.
 
Ask them if they will have to pedal to get to the bottom of the hill. (No,
 
the pull ofgravity will bring the bike to the bottom ofthe hill without being
 
pedalled.) Now have them imagine that they are at the bottom ofthe hill.
 
Ask them if they will need to pedal to get back up the hill.(Yes.) Tell
 
them that the steeper the hill is, the harder they will have to pedal to get
 
back to the top. To get back to the top, they will have to put in energy.
 
•	 Explain that water works in the same way. To get it from a low place
 
(elevation) to a higher place, energy must be used. This is where the
 
pumping plants come in. Energy in the form of electricity is used to push
 
the water up the hills.
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B. Conduct the"How DoPower and Pumping Plants Work"exercise
 
•	 Distribute a copy of the "How Do Power and Pumping Plants Work"
 
exercise to each student.
 
•	 Have a student volunteer read the paragraph about hydroelectric power
 
plants.
 
•	 Tell the students to look at the picture of the power plant.
 
•	 Discuss the picture. Emphasize that the water pushes against the turbine
 
which spins the generator and this produces electricity.
 
•	 Now have a student volunteer to read the paragraph about pumping plants.
 
•	 Discuss the pumping plant picture. Emphasize that now the water is being
 
pushed by the water wheel instead of pushing on the water wheel.
 
•	 Have the students answer the questions at the bottom of the page.
 
•	 Correct the questions together.
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C. 	Discuss more about power plants and pumping plants
 
•	 Tell students that it costs about 120 dollars to pump one acre foot(326,000
 
gallons) of water from Northern California to San Bernardino. (Have
 
students refer to the maps they made to see how far this is.) Before 1983
 
the cost was only 15 dollars.
 
•	 Tell them that this is one of the reasons for the power plants that are
 
included along the California State Water Project. By producing electricity
 
they can get back some of the energy that is used to bring the water south.
 
D. 	Conduct the'Tinwheel" art lesson
 
•	 Distribute the pinwheel patterns.
 
•	 Have the students color their pinwheel pattern. (Note: They need to color
 
the back of the pattern because this is the part that will show.)
 
•	 If the squirt guns are going to be used, the pinwheel patterns should be
 
laminated before they are cut out.
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•	 Have the students cut along the solid lines.
 
•	 Insert the tack through each of the points marked with X's. The tack
 
should then be pushed through the middle ofthe pinwheel and into the end
 
of the dowel.
 
•	 If squirt guns are being used have the students practice squirting the
 
pinwheel and making it turn.
 
•	 Explain that this is similar to how the turbine in a hydroelectric power plant
 
is turned. The water pressure of the water being pushed from the squirt
 
gun makes the pinwheel turn just as the water pressure in a hydroelectric
 
power plant turns the turbine.
 
•	 Partially submerge a pinwheel (this pinwheel should be made from
 
laminated tag board)in a tub of water.
 
•	 Rotate the pinwheel with your finger.
 
•	 Have the students take turns putting their hand in the water in front ofthe
 
pinwheel to feel the water pushing against their hand.
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When eveiyone has had a turn, ask the students what they felt.
 
Tell the studentsthatin this case the pinwheelis acting like the water wheel
 
in a pumping plant, it is increasing the pressure on the water and causing
 
it to move.
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Lesson 5:How Power and Pumping Plants Work Key
 
Hydroelectric Power Plants
 
Hydroelectric power plants convert water pressure to electric energy. Water
 
is brought down hill to the power plant through an above ground pipe called a
 
penstock. The weight of the water high in the pipe presses on the water below it
 
increasing the pressure. The water then enters the power plant and is piped to the
 
turbine. A turbine is a water wheel which spins when the high pressure water pushes
 
against its scooplike buckets. The turbine is connected to a generator. The rotation
 
of the turbine spins the generator and produces electricity. The power that is
 
produced is called hydroelectric power.
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Lesson 5:How Power and Pumping Plants Work(Continued)
 
Pumping Plants
 
Pumping plants work in the opposite way of hydroelectric power plants. In
 
a pumping plant electricity is used to power an electrie motor which spins a water
 
wheel. The rotation ofthe water wheel increases the water pressure and pushes the
 
water up hill. A large amount of energy is required to move water up hill.
 
Answer the following questions:
 
1. What is electricity produced by water called? hydroelectric energy
 
2. Why are power plants and pumping plants opposites? They are opposites 
because power plants produce energy and pumping plants use energy. ■ 
3. What is the water wheel in a power plant called? It is called a turbine.
 
4. What part ofa hydroelectric power plant produces electricity? the generator
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Lesson 6: Water Treatment
 
Materials:
 
Pencils or crayons
 
Copies of the "Water Treatment" exercise
 
The"Water Treatment" blackline master key
 
An overhead projector
 
Copies of the "Water Drop Writing Paper"
 
Advanced Preparation:
 
•	 Make copies of the "Water Treatment" exercise for each student.
 
•	 Make a transparency from the "Water Treatment" blackline master key.
 
•	 Set up the overhead projector.
 
•	 Make a copy of the "Water Drop Writing Paper"for each student.
 
Vocabulary:
 
•	 aeration:water is sprayed into theair to release any trapped gases and to absorb
 
additional ojQ^gen.
 
•	 aqueduct:a large canal or channel used to transport great amounts of water.
 
•	 coagulation:in water treatmentalum is dissolved in the water; the alum attaches
 
to dirt particles; these become heavy and sink.
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chlorination:when small amounts ofchlorine gas are added to water to kill any
 
bacteria or microorganisms.
 
contaminated:to be made unclean or impure.
 
filtration: the process by which impurities are removed from water when it is
 
passed through sand,gravel, and charcoal.
 
floe: heavy particles of alum combined with dirt.
 
groundwater: water that is found underground in porous rock.
 
impurities:things such as dirt, plant matter,and germs that make water unclean.
 
molecules:the smallest part ofa substance that still retains the characteristics of
 
the substance.
 
polluted: water which is made unclean or contaminated.
 
sedimentation: in water treatment, when the heavy particles sink so the clear
 
water above can be skimmed off.
 
well: a hole made in the earth to reach underground water.
 
Procedures:
 
A. Discuss why water is treated
 
Remind the students that in lesson 3 they learned that the earth has the
 
same amount of water now as it has had for millions of years. This means
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that we use the same water that dinosaurs used and the same water George
 
Washington used. The water we bathed in this morning might have once
 
been part of an ice pack in Antarctica, a pool in Australia, or once been
 
absorbed by a redwood tree in Northern California. The possibilities ofthe
 
many things that could have happened to any glass of water are endless.
 
Ask the students how they think it is possible to use the same water over
 
and over again. (Answers will vary.)
 
If the students do not respond with the correct answer explain that the
 
reason that water can be used over and over again is because it can be
 
cleaned.
 
Tell the students that as they learned in the"Wanda the WaterDrop"video,
 
water can be cleaned in two ways. First, it can be cleaned naturally. This
 
happens when water filters down into the ground. As water filters into the
 
ground,the impuritiessuch as dirt, dust,plant matter,and germs are caught
 
between particles ofgravel and sand. Then when it is pumped back out of
 
the ground through a well it can be sent right to consumers(people who use
 
the water). Sometimes water is contaminated by things like oil that were
 
once dumped on the earth and that over time have seeped down into the
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groundwater. This water must be cleaned in another way. This is also true
 
of water that is taken from rivers, streams, lakes, and aqueducts. Water
 
that is polluted or that has been taken from a surface source such as a river
 
or lake must be taken to a water treatment plant.
 
fi-	 Conduct the"Water Treatment"exercise
 
•	 Distribute a copy of the "Water Treatment" exercise to each student.
 
•	Show the"Water Treatment"transparency. (Cover everything but the term
 
aeration and the picture that accompanies it.)
 
•	 Read and discuss the term aeration. Give the students time to draw an
 
aeration picture on their work sheet.
 
•	 Continue the same procedure for each of the remaining terms. Always
 
allow enough time for the students to make their own drawings.
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C. 	Conduct the"Mini Water Treattnent Simulation" exercise(optional)
 
•	 This exercise is on pages55-57in the 1988edition ofWaterPrecious Water.
 
This is an activity book that was put out by Project Aims. In this lesson the
 
students can actually do the different steps in the water treatment process.
 
•	 If it is not possible to do the above exercise, let the students brain storm
 
ways to clean water. If it is feasible let them try out some of their ideas.
 
p. 	Conduct the'Water Writing" exercise
 
•	 Distribute a copy of the "Water Drop Writing Paper" to each student.
 
•	 Tell the students that they will be writing a story about the life of a water
 
drop. They should include in the story all the different places the water
 
drop can visit. Remind the students that the water has to be cleaned in a
 
treatment plant or be filtered into the ground before it can be used again.
 
•	 When everyone is finished have the students share their stories with the rest
 
of the class.
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Lesson 6: Water Treatment Exercise Key
 
Directions: Draw the pictures of the different
 
steps in water treatment.
 
Aeration - In this step water is sprayed into the
 
air. This helps to release trapped gases and it
 
allows the water to absorb more oxygen.
 
Coagulation - The water then moves to the
 
mixing basin where coagulating chemicals such as
 
powdered alum are added to the water. These
 
coagulating chemicals make sticky clumps which
 
attach to particles such as dirt making them very
 
heavy. These heavy clumps are called floc.
 
Sedimentation -In thesettling basin the flocsinks
 
to the bottom of the basin and clear water is
 
taken off the top.
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Lesson 6: Water Treatment Exercise(Gontmued)
 
Ffltration: In this step the water is passed
 
through layers ofgravel,sand,and coaltoremove
 
any impurities that are still in the water.
 
Chlorination: After the water leaves the filter a 
disinfecting chemical such as chlorine gas is added 
to the water to destroy any remaining bacteria or 
disease germs. 
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Lesson 6: Water Drop

Name:
 Writing Paper
 
Lesson 8: Silverwood Lake Pattern
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Lesson 7: Water CkinseTvation
 
Materials:
 
•	 Gonstruction paper
 
•	 Writing paper
 
•	 Pencils and crayons
 
•	 "Home Water Survey"for each student
 
•	 "Ways to Save Water" handout for each student
 
Advanced Preparation:
 
•	 Make copies of the "Home Water Survey" and the "Ways to Save Water"
 
handout for each student.
 
Vocabulary:
 
•	 conservation:the act of preserving and guarding;when something is used wisely
 
and not wasted.
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Proeedures:
 
A-	 Review the five steps in water freatment
 
•	 Ask students the following questions:
 
1. 	 What are the five steps in water treatment? (aeration, coagulation,
 
sedimentation,filtration, chlorination)
 
2. 	 What happens during each of these steps? (see Lesson 6)
 
3. 	 What water has to be run through water treatment plants? (All
 
surface water such as water from aqueducts,lakes,streams,and rivers
 
must be treated. Contaminated groundwater must also be treated.)
 
•	 List student answers on the board for review.
 
B. 	Discuss water conservation
 
•	 Remind the students that they have learned that the earth has the same
 
amount of water on it now that it did one million years ago.
 
^	 Givestudents the following facts. Ninety-seven percent ofthe earth's water
 
is salty. Two percent of the earth's water is found in glaciers and polar
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icecaps. That leaves less than one percent of the water on earth that can
 
actually be used.
 
Ask the students if the amount of people on the earth is the same as it was
 
even 100 years ago? (No!)
 
Ask students the following question. How will there be enough water to
 
meeteveryone's needs if the world population is increasing and the amount
 
of water on the earth is staying the same? (Answers will vary.)
 
Tell students that the best way to insure that we all have enough water for
 
our needs is for everyone to conserve water. What does it mean to
 
conserve water? (When we conserve water,we use only what we need and
 
we do not waste it.)
 
List the following water uses on the board:
 
1. showering/bathing
 
2. watering the lawn
 
3. washing dishes
 
4. washing clothes
 
5. brushing teeth
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6. 	 washing the dog
 
7. 	 cooking
 
8. 	 washing the car
 
9. 	 drinking
 
•	 Have students brain storm how water could be saved during each of the
 
above activities.
 
•	 List the students'ideas on the board.
 
C. 	Conduct the"Water Poster" activity
 
•	 Distribute two pieces of construction paper to each student.
 
•	 Have the students make two posters with water conservation Slogans that
 
they can hang up at home to remind them to conserve water.
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D. Look for wasteful water practices at school(optional)
 
•	 Have students survey the school for ways that water is being wasted (i.e.,
 
look for broken sprinklers, leaky faucets, and other ways water is being
 
wasted).
 
•	 Have the students write letters to the principal or superintendent asking to
 
have broken items fixed.
 
•	 Have students collect water from a dripping faucet for one day. From this
 
have the students determine how much water is wasted in a week and in a
 
month.
 
•	 Have students make posters to be hung around campus that tell other
 
students how to save water.
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E. Havestudents take homethe"Home WaterUseSurvey"and the"Waysto Save
 
Water"handout
 
• Have students return the survey the next day.
 
• Have the students tell you what they learned.
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Lesson 7:Home Water Survey 	 Name: ­
Directions: Circle "Yes"or"No"to answer the following questions.
 
1. 	 Does your house have leaky faucets, hoses, or toilets? Yes No
 
2. 	Do you let the water run when you brush your teeth or Yes No
 
shave?
 
3. 	Do you rinse off your driveway instead of using a Yes No
 
broom?
 
4. 	Do you have water saving shower heads? Yes No
 
5. 	Do you run your dishwasher when it is not full? Yes No
 
6. 	Do you water the lavm on windy days? Yes No
 
7. 	Do you water your lawn and garden in the early Yes No
 
morning?
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8. Do you let the water run while washing the car? Yes No
 
9. Do you take showers that last over five minutes? Yes No
 
10. Do you only use the washing machine for full loads? Yes No
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Lesson 7: Ways to Save Water
 
1. 	 Fix lealQ' toilets, pipes, and faucets.
 
2. 	Do not let the water run when you brush your teeth.
 
3. 	Do not let the water run when you shave. Fill the sink with a few inches of
 
water and use this to rinse your razor.
 
4. 	If you take showers that last over five minutes,take a shallow bath instead.
 
5. 	Only run the dishwasher and washing machine for full loads.
 
6. 	Rinse vegetables and fruit in a partially filled sink of water.
 
7. 	 Use a bucket to wash cars. Use the hose only for very quick rinses.
 
8. 	Wash your dog in the tub and not with a running hose.
 
9. 	 Water the lawn and garden only when they need it.
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10. Do not water on windy days.
 
11. Water during the early morning.
 
12. Use plants in your yard that do not require a lot of water.
 
13. Recycle because it takes less water to change a recycled item than it does to
 
make something new.
 
14. Keep drinking water in the refrigerator so you do not have to let the faucet run
 
while waiting for cool water.
 
15. If you must let the water run to get hot or cold water, collect the water in a
 
bucket and use it to water plants.
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Lesson 8: Reservoirs
 
Materials:
 
• "Water Use Math"exercise for each student
 
• A piece of tag board
 
• An opaque projector
 
• A9X 12 piece of white construction paper for each student
 
Advanced Preparation:
 
• Make a copy of the "Water Use Math" exercise for each student.
 
• Using an opaque projector,make a tag board sized picture ofSilverwood Lake.
 
Vocabulary:
 
• reservoir:a human-made lake where water is collected and stored for later use.
 
Procedures:
 
A. Conduct the"Water Use Math"exercise
 
• Distribute a copy of the "Water Use Math" exercise to each student.
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•	 Read through the problems together. Have the students solve each
 
problem as you go along. For the younger students that are not skilled in
 
multiplication, have them solve the multiplication problems through
 
repeated addition.
 
•	 When everyone is finished, Correct the problems together.
 
•	 Have the students make up their own water word problems and solve them.
 
(Or the students can trade papers with a neighbor and solve each others
 
problems.)
 
B. 	Discuss reservoir uses
 
•	 Tell the students that when the California State Water Project was built the
 
agreement stated that the reservoirs along the project should have multiple
 
uses. This means that the reservoirs would not be only for water storage.
 
Reservoirs would also be available to the public for recreation. But since
 
water storage is the reservoir's primary use, if the water was needed to
 
supply consumers,it would be used to do that even if it meant letting the
 
level in the lake run low. Ideally reservoirs are maintained at about the
 
samelevel because the amountofwater going into the reservoir is aboutthe
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same as the amount of water going out. The problems arise when the
 
amountofwater being taken out ofthe reservoir is greater than the amount
 
of water being put back in.
 
C. 	Give a histoiy ofthe local reservoir,Silverwood Lake
 
•	 Silverwood Lake was named after a man named W.E."Ted" Silverwood.
 
He wasa Riverside County resident who worked unceasingly for water and
 
soil conservation. He also worked hard to bring more water to Southern
 
California. The lake was completed in 1973. When the lake is full it can
 
be up to 225 feet deep. The Serrano Indians lived in the valley where the
 
lake is now located long before the lake was built.
 
D. 	Conduct the Silverwood Lake art project
 
•	 Have the students brain storm the many different uses for a reservoir like
 
Silverwood Lake. (i.e., swimming, boating, camping, water skiing, fishing,
 
scenic beauty,and to support plants and wildlife)
 
•	 List the students'ideas on the board.
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Tell the students that they will be drawing pictures of the different things
 
that were listed on the board.
 
Have the students pick the reservoir use that they think is the most
 
important.
 
Have the students draw a picture of that water use.
 
Pick several students to color in Silverwood Lake.
 
Have the students cut out their drawings and glue them on the map of
 
Silverwood Lake.
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Lesson 8: Water Use Math Answer Key
 
Directions: Work the following math problems.
 
1. 	 Last month Joe used 100 gallons of water because he let the
 
hose run while he washed the car. This month he only used 20 80 gallons
 
gallons ofwater because he used a bucket to wash the car and
 
he only ran the hose a short time to rinse it. How much water
 
did he save this month?
 
2. 	 If it takes 40 gallons to water to do one load of laundry, how
 
much water does it take to do 5 loads of laundry? 200 gallons
 
3. 	If a leaky faucet wastes 2 gallons of water a day, how much
 
water does it waste in a week? 14 gallons
 
4. 	When Sue took a bath she used 18 gallons of water because
 
she filled the bath only half full. Ifshe had filled the bath all 36 gallons
 
the way,how much water would she have used?
 
5. If it takes 10 gallons of water to wash dishes in a dishwasher
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and 30gallons ofwater to wash the dishes by hand,how rriuch 20 gallons
 
water do you save by doing the dishes in the dish washer?
 
6. 	 When watering the lawn 8 gallons of water is used each
 
minute, how much water is used in 10 minutes? 80 gallons
 
7. 	This morning Mary used 1 gallon of water to brush her teeth,
 
18 gallons of water to take a bath, and 6 gallons of water to 25 gallons
 
flush the toilet. How much water did she use in all?
 
8. 	 If each person in a family uses 70 gallons of water each day
 
and there are4people in the family,how much water does the 280 gallons
 
family use each day?
 
9. 	Ifit takes 100,000 gallons ofwater to make one car,how much 200,000
 
water does it take to make 2cars? gallons
 
10. It takes 10 gallons of water to make one can of coke, how
 
much water does it take to make a six-pack of coke? 60 gallons
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Lesson 9: Vocabulary Review
 
Materials:
 
•	 A copy of the "Vocabulary Crossword Puzzle"
 
•	 Writing paper
 
Advanced Preparation:
 
•	 Make a copy of the "Vocabulary Crossword Puzzle"for each student.
 
Procedures:
 
A-	 Conduct a brief oral review quiz
 
•	 Use the questions below to review the concepts taught in this unit.
 
•	 Conduct the review by asking these questions and calling on individual
 
students to answer them.
 
1. 	 Where does our local water come from? (It comes from the
 
groundwater through wells and from the California State Water
 
Project.)
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2. 	 Seventy-five percent of the water in California comes from above or
 
below Sacramento?(above)
 
3. 	 What is it called when water changes from a liquid to a gas?
 
(evaporation) What is it called when water vapor turns back to liquid
 
water?(condensation)
 
4. 	 What are the three phases or forms that water can be found in?
 
(solid, liquid, gas)
 
5. 	 What is another name for rain and snow? (precipitation)
 
6. 	 Does the earth have more, less, or the same amount of water it did
 
one million years ago? (the same)
 
7. 	 In a hydroelectric power plant, what is used to spin the turbine?
 
(water pressure)
 
8. 	 What part of the power plant produces electricity? (the generator)
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9. 	 How is a pumping plant the opposite ofa power plant? (Power plants
 
produce electricity and pumping plants use electricity. In a power
 
plant water pressure spins the turbine, or water wheel,and this spins
 
the generator. In a pumping plant the electricity is used to turn the
 
water wheel. The turning of the water wheel increases the water
 
pressure and pushes the water uphill.)
 
10. 	What are the five steps in water treatment and what happens in each
 
step? (1.In aeration water is squirted into the air to remove gases and
 
help it absorb oxygen. 2. In coagulation alum attaches to the dirt
 
particles making them heavy. 3. In sedimentation the floe settles out
 
and the clear water is taken off the top. 4.During filtration the water
 
is passed through gravel, sand, and charcoal to take out additional
 
impurities. 5. During chlorination a disinfectant such as chlorine is
 
added to the water to destroy any remaining organisms.)
 
11. 	Name four uses for reservoirs, (fishing, swimming, boating, water
 
skiing, water storage, water for plants and animals)
 
12. 	Whatis the mostimportantfunction ofreservoirs? (to store water for
 
future use)
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B. Conduct the"Voeabulaiy Review Oossword Puzzle" exercise
 
• Distribute a copy of the "Vocabulary Review Crossword Puzzle" to each 
student. 
• For younger students it will probably be necessary to read the clues to the 
students and to read the word list. It would probably be best to work 
through the exercise together. 
• For older students allow them to work through the exercise alone while 
helping when necessary. 
• When the exercise is complete, collect it and correct it. 
• Ifnecessary go back and review any areas that the students are still having 
difficulty with. 
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Lesson 9: Crossword Puzzle Ques
 
Directions: Read the clues and fill in the crossword puzzle using the word list.
 
Word list
 
aeration earth
 
aqueduct electricity
 
coagulation energy
 
chlorination evaporation
 
condensation filtration
 
cloud groundwater
 
dam hydroelectric
 
Across
 
1 a clear liquid
 
6 structure for storing water
 
7 when alum combines with dirt,
 
becomes heavy and sinks
 
8 a large stream
 
9 a mass of tiny water drops
 
suspended in the air
 
ice river
 
lake sedimentation
 
liquid turbine
 
pipeline waste
 
polluted water
 
precipitation well
 
reservoir
 
Down
 
2 when water is sprayed in the air to
 
release trapped gases
 
3 when chlorine is added to water
 
4 a hole madeto reach groundwater
 
5 a line of pipes
 
10 a wall that holds back water
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Across Continued
 
12 	opposite ofcondensation
 
14 	to use more than is needed
 
16 	solid water
 
18 process wherewater changesfrom
 
a vapor to a liquid
 
19 the engine which turns the
 
generator
 
20 how impurities are removed from
 
water
 
22 	energy produced by generators
 
23 	to be made unclean
 
24 	when heavy particles settle out of
 
water
 
25 power which is produced by water
 
pressure
 
26 water in porous rock
 
Down Continued
 
11 a small body of water surrounded
 
by land
 
12 usable power
 
13 a canal to move water
 
15 hail, mist,snow,or rain
 
17 soil
 
21 capable of flowing, not solid
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Lesson 10: Posttest and Qosing
 
Materials:
 
•	 A copy ofthe posttest for each student
 
•	 Writing paper
 
Advanced Preparation:
 
•	 Make copies of the posttest for each student.
 
Procedures:
 
A. 	Administer the Posttest
 
•	 Distribute the posttest. (Note - a more difficult, short answer posttest is
 
also included. Choose the test that is most appropriate for your students.)
 
•	 Read the directions.
 
•	 Read each question. Allow enough time for students to complete their
 
answers.
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•	 Collect the test. Later correct the tests and compare the student's scores
 
to their pretest scores.
 
•	 Return the tests to the students. Discuss each question.
 
B. 	Conduct the"Water Poem"activity
 
•	 Explain to the students that they will be writing cinquains (sin-kanez). A
 
cinquain is a five line poem.
 
•	 Write the following information on the blackboard:
 
Line one - one word that names a thing,an idea, or a feeling
 
Line two - two words to describe the first word (This can be what it looks
 
like, feels like, tastes like, or smells like.)
 
Line three -	 three words which tell how it acts; what it is doing, has
 
done,or will do
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Line four -	four words telling how you feel about it, an observation about
 
it, or how it affects other things(This can be a phrase or single
 
words.)
 
Line five - a synonym for the title; or a word that connects to it, or relates
 
to it
 
Example: 	 WATER
 
SLIPPERY,COOL
 
SLIDING,RACING,CRASHING
 
CANT LIVE WITHOUT IT
 
LIFE
 
•	 Read together the requirements for each line of the poem.
 
•	 Write a class poem. Take suggestions for each line.
 
•	 Practice until the students understand what to do.
 
•	 Have the students write their own poems about something they have
 
learned in this program.
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Have the students illustrate their poems,(optional)
 
Display the poems.
 
95 
Lesson 10: Posttest Answer Key 
Directions: Circle "Yes" or"No"to answer each question. 
1. Should you save water whenever possible? (Yes^ No 
2. Is water cleaned naturally when it filters into the 
ground? 
^Ye^ No 
3. Is some local water brought down from Northern 
California in the aqueducts for our use? 
(Yes) No 
4, Is there less water on earth now than there was 100 
years ago? 
Yes (g) 
5. Could conserving water now help assure that we will 
have enough water for our needs in the future? 
^Ye^ No 
6. Is chlorine added to water to make it smell good? Yes (No 
7. Does most local water come from wells? (Yes l No
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8. 	Can plants, animals, or people live without water? Yes fNo^
 
9. 	Is water from lakes, streams, and rivers treated to (Yes) No
 
remove things too small for people to see?
 
10. Is water the only substance that is found on earth Yesj No
 
naturally in a solid, liquid, and gas form?
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Lesson 10: Alternate Posttest Answer Key
 
1. 	 Name one way to save water. Answers will vary.
 
2. 	What are the two ways water can be cleaned? Water is cleaned when it filters
 
down into the ground or when it goes through a water treatment plant.
 
3. 	What is the California State Water Project? It is a series of aqueducts,
 
pumping plants,and power plants which move water from Northern California
 
to Southern California.
 
4. 	What is the water cycle? The water cvcle is the continuous movement of the
 
earths water from the oceans through evaporation, to condensation in the air,
 
and back to the ocean or land through precipitation.
 
5. 	Does the amount of water on the earth change? No.the amount of water on
 
earth has remained the same for millions of vears.
 
6. 	Why is chlorine added to water during water treatment? Chlorine is added to
 
water to kill anv remaining bacteria or disease organisms that are still in the
 
water after it is treated.
 
7. 	 Where does the majority ofour local water comefrom? The majority of local
 
water comesfrom the groundwater through wells.
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8. 	Name the five parts of the water treatment process, aeration, coagulation. 
sedimentation, filtration, coagulation, chlorination ■ 
9. 	Why are evaporation and condensation opposites? In evaporation water
 
changes from a liquid to a gas and in condensation water changes back from a
 
gas to a liquid.
 
10. 	What three natural forms can water be found in? Water can be found as a
 
liquid, a solid (icel. and a gas fwater vaporl. '
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Unit Vocabulary list
 
•	 aeration:water is sprayed into the air to release any trapped gasesand to absorb
 
additional oj^^gen.
 
•	 aqueduct:a large canal or channel used to transport great amounts of water.
 
•	 coagulation:in water treatmentalum is dissolved in the water; the alum attaches
 
to dirt particles; these become heavy and sink.
 
•	 chlorination:when a small amounts ofchlorine gas are added to water to kill any
 
bacteria or microorganisms.
 
•	 condensation:water that has changed from a vapor back to a liquid.
 
•	 contaminated:to be made unclean or impure.
 
•	 cloud: a visible mass of tiny water drops or ice particles suspended in the air.
 
•	 dam:any wall or framework used to obstruct a current of water.
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•	 distribution ^ tem: the system of pipe lines in which water is distributed to
 
houses and buildings.
 
•	 earth: soil, areas ofland.
 
•	 electricity: energy produced by a generator, which can produce light, heat, and
 
make machines run.
 
•	 energy:the ability to work or usable power.
 
•	 evaporation:the process by which water that is heated changesfrom a liquid to
 
a gas.
 
•	 filtration: the process by which impurities are removed from water when it is
 
passed through sand,gravel, and charcoal.
 
•	 floe: heavy particles of alum combined with dirt.
 
•	 generator:a device for converting mechanical energy into electrical energy.
 
•	 groundwater: water that is found underground in porous rock.
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•	 hydroelectric: having to do with the production of electricity through the use of
 
water power.
 
•	 ice: the solid phase of water.
 
•	 impurities:things such as dirt, plant matter,and germs that make water unclean.
 
•	 lake: an inland body of fresh water surrounded by land and formed by the
 
drainage of a river.
 
•	 liquid: fluid or capable offlowing; not solid or fixed.
 
•	 molecules:the smallest part ofa substance that still retains the characteristics of
 
the substance.
 
•	 ocean:a great body of salt water.
 
•	 organism:any living thing.
 
•	 penstock: an above ground pipe that goes up hill from a pumping station or
 
down hill to a power plant.
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•	 pipeline:a line of pipes with pumpsand control devices used to take waterfrom
 
one place to another.
 
•	 polluted: water which is made unclean or contaminated.
 
•	 power plant: a building containing all the equipment needed for generating
 
power,especially electric power.
 
•	 precipitation: water that falls to the earth as hail, mist, sleet, snow or rain.
 
•	 pumping plant: a facility where water is pushed from a lower elevation to a
 
higher elevation with the use of an electrically powered water wheel.
 
•	 reservoir:a human-made lake where water is collected and stored for later use.
 
•	 river: a natural stream of water,larger than a creek, which empties into a lake
 
or ocean.
 
•	 sedimentation: in water treatment, when the heayy particles sink so the clear
 
water above can be skimmed off.
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•	 spreading pond:a large earthen pool that is filled with water; the water is then
 
allowed to filter into the ground to add to the underground water supply.
 
•	 turbine:an engine or motor fitted with bowl-like parts that are driven around by
 
the pressure of water or steam.
 
•	 waste:the action of wasting, using more than what is needed.
 
•	 water:a colorless liquid found in river, lakes and oceans; it can also be found
 
naturally as a solid (ice) and a gas(water vapor).
 
•	 water cycle: the natural cycle water goes through: evaporation from lakes and
 
oceans,condensation into clouds, precipitation as rain or snow,and falling back
 
to the earth to eventually flow back to the ocean.
 
•	 water drop:a very small amount of water.
 
•	 \«^termaster:a person or a group of people appointed by the court to monitor
 
the use of water in a determined geographic area. They insure that court
 
approved water agreements are followed.
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•	 water wheel: a wheel with scooplike buckets on its rim that is used when
 
producing poweror when moving water to a higher elevation in a pumping plant.
 
•	 well: a hole made in the earth to reach underground water.
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Supplemental Lessons
 
Project WnT)Aquatic
 
Alice in Waterland*. page 175
 
In this lesson students will explore water use and its effects on wildlife
 
through the use of data gathering, lecture/discussion, and imagery.
 
Aqua Words,page 1
 
After brainstorming water words and making a word tree,students will write
 
poetic statements about water.
 
To Dam or Not to Dam*,page 125
 
In this activity students will role play different positions on the issue of
 
whether or not a hypothetical river should be dammed.
 
Deadlv Waters,page 137
 
In this activity students will graph and analyze the pollutants found in a
 
hypothetical river. They will then recommend change to improve the condition
 
of the river.
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How Wet is Our Planet?*, page 7
 
In this activity students will calculate different water volumes with the use
 
of percentages to show how only a small amount of the earth's water is usable
 
for people's everyday heeds.
 
Water Wings*, page 3
 
In this lesson students participate in a guided imagery experience;then they
 
paint pictures and write poetry about their imagined journey.
 
Project Learning Tree(1977 edition)
 
Water You Know?,page 94
 
In this activity students demonstrate the importance of water to all living
 
things by acting out sense in which water is used.
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Prnjent WTTT)
 
Flip the Switch for Wildlife*, page 217
 
In this activity students do research to determine where their local power
 
comes from and determine what impact producing that energy might have on
 
their environment. Theythen invent ways to save energy and thus cut down the
 
effect making more energy has on the environment.
 
Water's Going On*,page 213
 
In this activity students determine how much water they use in school each
 
day. They then design and practice ways to cut that water use.
 
Water Precious Water(Project Aims)
 
All of these activities could be used to supplement this unit.
 
* These activities may have to be simplified for children in the lower grades.
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list of Children's Books that Reinforce the Concepts taught in die Program
 
CONSERVATION
 
Allison, Linda. The Reasons for Seasons. Little & Co., 1975.
 
Michl,Reinhard. A Day on the River. Barron's, 1985.
 
DROUGHT
 
Aardema,Verna. Bringing the Rain to Kapiti Plain. Dial Books, 1981.
 
Blough, Glenn O., Not Only for Ducks: The Story of Rain. Mc Graw,1954.
 
Picker, Ingrid. The Little Rain Seekers. Mc Kay,1967.
 
EFFECTSOF WATER ONPEOPLE
 
Spier,Peter. Rain.Doubledav. 1982.
 
Yashima,Taro. Umbrella. Viking, 1958.
 
EFFECTSOF WATER ON PLANTS
 
Ginsburg, Mirra. A Mushroom in the Rain. Macmillan Publishing Co., 1974.
 
Scheer, Julian. Rain Makes Applesauce. Holiday House,1964.
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EXPERIMENTS WITH WATER
 
Broekel,Ray, Experiments with Water. Children's Press, 1988.
 
Rosenfeld,Sam. Science Experiments with Water.Harvev House,1965.
 
FUN
 
Bauer, Caroline Feller., Rainy Day Stories and Poems. J. B., Lippincott, 1986.
 
POLLUTION
 
Cosgroye,Stephen. Serendipitiy. Price Stern Sloan, Inc., 1974.
 
Miller, Christina G. Acid Rain.Simon & Schuster, Inc., 1986,
 
Stille, Darlene R., Water Pollution. Children's Press, 1990.
 
WATER CYCLE
 
Cans,Roma, Water for Dinosaurs and You.Crowell, 1972.
 
McCloskey,Robert. Time of Wonder. Viking Press, 1957.
 
Ross,MichaelE. Cycle. Cycles Cycles. Yosemite Natural History Association, 1976.
 
Shannon,Terry. About the Land,the Rain,and Us. Melmont Pubs. 1963.
 
Tresselt, Alyin R., Rain Drop Splash. Lothrop, 1946.
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WATERPHASES
 
Berger, Melvin, The New Water Book. Corwell. 1972.
 
Briggs,Raymond. The Snowman.The Trumpet Club, 1978.
 
Prelutsky, Jack. It's Snowing! It's Snowing!. Greenwillow Books,1984.
 
Reidel, Marlene. From Ice to Rain, Carolrhoda, 1981.
 
WATERSOURCES
 
Elting, Mary. Water Come - Water Go.Harvev House,1964.
 
WATER TREATMENT
 
Cobb, Vicki. The Trip Ofa Drip. Little Brown,1986.
 
Cole, Joanna. The Magic School Bus at the Water Works. Scholastic Inc., 1986.
 
Macauley,David. Underground.Houghton Mifflin, 1976.
 
Yardley,Thompson. Down the Drain.The Millbrook Press, 1991.
 
WATER USES
 
Naden,Corinne J. The First Book of Rivers.Water Resources Development,1967.
 
Pollock.Penny. Water Wet.G.P.Putnam's Sons. 1985.
 
Smith,F. C., The First Book of Water. Watts. 1959.
 
Ill
 
WEATHER
 
De Paulo,Tomie. The Cloud Book.Holiday House. 1975.
 
Green,Carol. Rain! Rain!. Childrens Press, 1982.
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Water Going OverThe Tehachapi Mountains
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